Gua Sha is a traditional Chinese folk therapy that employs skin scraping to cause subcutaneous microvascular blood extravasation and bruises. The protocol for bioluminescent optical imaging of HO-1-luciferase transgenic mice reported in this manuscript provides a rapid in vivo assay of the upregulation of the heme oxygenase-1 (HO-1) gene expression in response to the Gua Sha procedure. HO-1 has long been known to provide cytoprotection against oxidative stress. The upregulation of HO-1, assessed by the bioluminescence output, is thought to represent an antioxidative response to circulating hemoglobin products released by Gua Sha. Gua Sha was administered by repeated strokes of a smooth spoon edge over lubricated skin on the back or other targeted body part of the transgenic mouse until petechiae (splinter hemorrhages) or ecchymosis (bruises) indicative of extravasation of blood from subcutaneous capillaries was observed. After Gua Sha, bioluminescence imaging sessions were carried out daily for several days to follow the dynamics of HO-1 expression in multiple internal organs.
Representative Results:
The bioluminescence images in figure 1 show in vivo upregulation of HO-1 in response to Gua Sha. The graph in Figure 2 shows the quantitative temporal change over 120 hours in optical flux (photons/sec) from the whole body of the same mouse related to Gua Sha... 
Discussion
Transcription of HO-1, an inducible form of heme oxygenase, is upregulated by many factors including heme, hydrogen peroxide, UV irradiation, hypoxia, and physical stresses. Whole body imaging such as the reported HO-1 bioluminescence protocol provides a quick snapshot of systemic HO-1 expression in multiple organs. In small animals, bioluminescence imaging allows high-sensitivity in-vivo real-time quantitative longitudinal optical assessment of alterations in systemic gene expression, as shown. Bioluminescence molecular imaging lowers the cost and increases the throughput of gene expression assays in small animals, making it practical to rapidly achieve the statistical power needed for investigation of complex systems biology hypothesis and to assess for systemic effects of proposed pharmaceutical and other therapeutic interventions. One limitation is low spatial resolution of the anatomy. Newer optical imaging systems that have tomographic capability would alleviate the problem. Image acquisition and registration by micro-CT or small animal MRI would help to properly identify the anatomy. Other limitations are low light penetration through tissue and the need for transgenic animals. These essentially preclude translation to larger animals or human use, but are not a significant drawback for small animal systems biology or preclinical therapeutic hypothesis testing.
